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TO OF THE v \ 

The present invention relates to an improved process for 
preparing a dry granulat px '3 

obtainable by such a process. The granulated enzyme 
preparation has through a controllable granule size an 
axc.< debt g> icsbdlity an r;a; she tagaou -m £ > s in 

a d- of Indus - pp ion : in ? of 

the granule in a teed or a 



OF THE INTENTION 
The .industrial use of enzymes, no ratty enzymes of 
microbial origin, has become increasingly common. Enzymes are 
used in. numerous industries, including, for example, the 
starch-processing industry, the food/ feed industry and the 



into industrial 
applications a lot of effort has been devoted to improving the 
so quality ot encyoe produces e.g. by applying one of & variety 
of known technologies for formulating a dry enoyme preparation 
each having their special characteristics. Such formulations 
may improve a range of quality parameters important to the 
value of the enzyme prsparat ion . Parameters such as dust 
:u> * > iiity, encyme star 

stability in a matrix., flov; properties, color, odor, ensyme 
protein purity, particle sire distribution, homogeneity, sulk 

i * . s.O * \ - * - - ' 

parem I % - tor d.;g a core produe a. 

OG 

Knoon formulation technologies includes 
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droplets which daring its v/ay door the drying tower dr:u 
up x * ^ " " " V® 

small particles can be produced this way {Michael 
Showell (edicor) : Pondered detergents; Surfactant Seien 
Series? 1998; vol. 71; page 140-142; Marcel Dekker) 



around a preformed core particle., wherein an en: 
containing solution is e l om i ceo , typically in a fluid 
apparatus sue re o the preformed core particles 
fluidised, and the ensyoe containing solution adheres 
the core particles and dries up to leave a layer of d; 



i\ \ v?., 1 , ' - - * N " - wni 

using & small opening increases hear, genera:: ion. m t's 
< paste which is harmful to the enzyme. P- 5 
Showeii (editor) ; 10100.; i. :i detergents; Sara aetata: Samara 
Series; 1938; vol.. 71; page 140-142; Marcel Dekker) 



molten wax and t.ne sus-pens icn is sprayea, eg tnrotign 
rotating disk atcohaer, into a cooling chamber where th 
droplets qui.ek.iy solidify ■Michael S, Showel I (editor) 
Powdered detergents; Surfactant Science Series; 1.998; vol 
71; page 1.40-142; Marcel Dekker), 



ranaiatiny components. The lipoid and the powder i:t 
citable proportion is mixed in and as the moisture of 
igaid as absorbed in the dry powdery the components of 
ry powder will start to adhere wad agglomerate 
articles will build up forming granules comprising 
n i . g. 



/Q9440 (dOWO P0H.D1SK) and YiG 90/09428 (NOVO SDRDISK) 
mention described here! a ; preferably belongs to 
ass . .w v - " - i r \ i - I- - " " 



ion 



- ; KiliVi} 66 



application of an enzyme granule involves mixing the granules 
r i J tube; dip per t - suae oada> or f'ioui 

s. Use of an enzyme granule of a proper else in 



of the enzyme granules 
components when stereo in suet compos; .it eons . If the enzyme 
granules do not possess the proper so. re distribution compared 
to ie compos itio * e s of ten observed 

ie chat the enzyme grannie upon prolonged storage or handling of 
the composition concentrates in specific parte or iayers of 
the composition, e.g. near the bottom or top of 
holding the composition. However, manufacture 

often empirical processes designed so 
with a range of desired properties as 
y a desired sice of an enzyme 
as will, without changing and/or 
properties of the granules, 
:ess granules having a wide siae 
e.g. from 100 urn to 2 000 pm 
may be significant difference 




granules. Of course it may he possible to obtain a specific 
sice tract lor; of as enzyme granule by sieving the product t o a 
v: proper sine, bus this is as undesired process; as product 
outside the desired sice range would have to be discarded or 

di; - " no : - e procas sons <■ ?a I 
and size distribution. 
:u; e previa Insures counts rn in ;* 
r„\ 3 a-, 
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diameter preferably between 2 ana 1C00 err:. However cue 
eean qrsnule ssize i s ac N c c is 3SK en 

in - 04 322 B3 and * - Dre ths f the 

a a -i.se above 300 /;;••. Mso WO 98/S4980 (GIST 
describes an enzyme containing granule 
carbohydrate polymer and water having a sire between 100 and 
2000 ,;e. Again however, all exesnpi i f led granules have an mean 
^article diameter c 

described as free of soap, detergents and bleach or bleach 
elites, binders and tillers, seen as Tide, kaolin, 



documents are EP 3 214 81 B 
rdorogranulse composed of a bo 
Stozym immobilised in a gelled or 
•carragenan, alqinic acid, cellules* 



am is coarse with a coating which i 

solutions but soluble in alkali 
is. FT 25? -96 El {COLTOR; relates to a 
:ion comprising a grain carrier such ss 
in iCi water. This is however not a grar 
016 BI diSHFibc discloses enzyme concsir 



pc r/mcoo mm 



flour. WO 9V4233? 



- - * c«: 

this process nave a pref.err 



are removed in a fluid bed 
Ok) arid WO 97/4 283 3 i GE 



m ) I> N VENTI 0? 

Within the field of mixer granulation technology , we hay* 
developed a process providing an improved control of the siss 
and/or sice distribution of the resulting enzyme containirK 
mixer granulation products . By adding a particulate component 
of a suitable size having a diameter less than the diameter oi 
the finished granule, to a conventional mrxer granuiatio; 
process {i.e. incorporating enzymes? and conventional 
ing components; .. granules may be build for which the 
- sice distribution will be at: least partialis 
a: controlled of the else and properties of arm 
relate component. Accordingly rn a first aspect the 



o. „- i r. - o , . c - ; . r 



7 



the invent ion relates to a granular entree product obtai 
t > ^ o ^ - 5 i 

granules containing at lease two particles of the partic 
component of the first aspect. 

In. further aspects the invention provides 

hi e N s - f " v P 



a flour and/or caring and/or honor; reimport rice ccsprisu' 
the above mentioned granular enzymes product . 
a detergent composition comprising the above men clone 
granular encyms product, 
d to methods of their use. 



the and 
C is an optional coating. 



DETAILED DESCR IPT:iOK OF THE TlCvBHTION 

Ac described vide supra we nave developed a rsixer 

mixer granulation products (granules) . By adding a particulate 
component of a suitable sire having a diameter less than the 
diameter of tha final gra.cn.ua .. to a convent tonal raixer 
granulation process {i.e. incorporating enzymes and 



added particulate component . An „ ... o of " present 
invent- ion is that the in-proved control of the else of a 
finished mixer granule ss provided by the process of the 
invention 'losers the need for further processing of Che 
5 granule such as sieving, separation and/or recirculation of 
odd-sited '--granules PlUso ts proc ss ri fch invention 

site than may be achieved using the conventional mixer 
granuiation processes known to the art.. 

10 

Definitions 

It is to he una ens ::ood that the terra "mixer granulation''' 
represents a granulation technology- choreic a liquid is added 

is granules are build by agglomeration of the solid in the powder 
and the liquid. The mixer equipment is conventional mixer 
equipment such as high shear mixers or intensive high shear 
mixers or ail other mixer types known to the art, The mixing 
equipment cat be - batch mixer or a continuous mixer., such as 

so a conveeiive mixer {see. e.g., Harnby et ul . , .Miring in the 
Process Industries, pp. 33 -S3 HSBfi 0-40S-IIS74-2)j. Hon- 



or - - ^ or granule 

measured in the longest dimension of the particle or granule, 
pi so the "mean sire" of particles or granules is to ht 

understood as a predominantly spherical or near spherical 
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t icu v s unaerst ■> - c ix 

tcorl i v v . c , c 0.v.;,v, » leng 

of the structure greatly exceeds the width of the struetur 
The spheric a..; * -u r v *~ * x •=» > < rati 

(a) : {b b< twe - 3 t <~ - ( 

and the diameter in the longest dimension (b) of the partic 
of between 1.-1 to 1 ; S ( preferably between 1;I to 1:3. 

It .is to he understood " the n\ "convent ion 

granulating components''' covers sol ads of a roan sice which 
less '.aa:. 4 0 an in ts Longest aimensic o; saabi 
combination with fibers such as cellulose fibers. Usual 
these powders are solids which have been finely ground 
small particle s s to achieve properties of the povai 
suitable for a convert load mixer granulation process. 



The particle or granule an re aisarlbatiort' (PSD) can be 

pressec t e a meter o 

particles. A mean mass diameter of D50 is the diameter at 
which 50% or the granules, by tost . have a smaller diameter, 
whale S0% by mass hare a larger diameter. The values D10 and 
DO0 are the diameters at mice lit and 50%, resneoti vol v.. of 



expressed as : 
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P< D 08/6 36* 



tore f - ' : - " " - c grt rsb.K lass 

chan about 1.0. 



The particulate component 



particulate material suitable for mixer '1 Of course 

as i i> " w N •" - . i used 

for building of the granule are usual .; v also in a particulate 
form, but in order to achieve grsaules of a size desired for 
sany applications, the particulate a should have an 

mean size which la sign! f icantiy larger than the particles of 
the conventional granulating components and yet smaller than 
the else of the finished granule. Applying such particles 

granule size of the finished granules 

t tha build up s 

comparable with a ''brick and mortar" type of construc t ion, 
wherein the particles af the 
tac bricks and 



1 * as 

said, supra, at least 40 ac, sore preferred at least SO fita 

such as at least SO ;rs, e.g. at least 100 urn. Sose useful 

parsieulate components say he even larger e.g. have a mean 

Depending on the desired upper size limit of ihie finishes 
granule the part i cuiaLe component nay have any rear: aiss of 
more than 40 sim as long as it is seal ..re than the desired mean 
, € .. ; .>. ~> ^ ^ 

3ta tan has 

a a , blei tha t a i c at. 



■won/mm 
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Least two particles of the parci i at ixeiponent having a mean 
i - c and 

■preferably the mean diameter of the particulate component in 
its long st d L i - u: if U near; dias of 

the finished granule in ice longest: diarruuter. More preferably 
I he z an fan 

1 - .. •>■. , i ^' f - of 

the mi v. u. z ::f the finished ;n;aa- e U eg e i sired use 
a particulate component which cave a narrow particle sice 
distribution. Accordingly it: is preferred to use a particulate 
ecu ecru: at for which at least 80% w/w of the particles have a 

30% or plus or minus 20% of the mean sire of the particulate 
component. . Most pr^rsu ~-~o ~ pa- •> ~ i* •i-o x the 
above mentioned acquirements of SehhN values for the finished 
granules, i.e. having a SPAS value of less than about 2.5, 
preferab.lv s i lan alx ui 2 . ( mo.t e preferably ess 
about l.Si and moat preferably less than about 1.0. 

any particulate material suitable for mixer granulation. The 
particulate >mpon agglceuarat made 

inorganic or organic starting ma cereal a which are capable of. 

t g e particulate riege e does nor 

disintegrate during the miner granulation process} . 
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and car Donate {such as cas:O u , Otner userai xnorga.nic 
contpon&nts which may be. formed into useful as particlass 
components of the invent i or- ara inorganic minerals and clays 
preferably water insoluble (i,e, lass than 10 g/1 water at 
S 20°Ch such as kaolin (e.g. Speswhite'*,, English China Clay), 
hentonites, talcs, seolites, and /or silicates. The particulate 

inorganic compounds. One advantage of osing inorganic 
particulate >u merit is that t tipon will 

c; be \ o ■■ , r . , \. on - - :,r feature 

which is important to enzyme stability in the finished 
granule . 

An organic particulars compound may ho a natural compound 

: : ; deztrins etc. or it may be an agglomerated artificial compound 
or polymeric compound, h preferred particulars compound is 

\ ■ yrtsb i , - e , v Lour" he.; 

encompasses, within the scope of the invention, all powdered 
grained slant products, which have been obtained by aire 

o reduction (grinding; or solid plant/vegetable materials or 

i *• t > o ' in 

>tn > " crystal as been remove 

u * > v. has 

5 been added such as preserving agents. It . snpedisnt in the 

-curia ac sir, ' event r : r si - q r-rd risers that 

o the invert: en are .\ wheat or rye, hut barley,, cars, 

rice and maixe, as well as sorghum and other types cb millet 
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ts*s * - s not a cereal 
t. -like flour- yielding pares 
■ce within the scope of the 



can also ne 

(it is a knot grass) : its bee; 

tee used as flour 
In a particular van 
as a flour sourc; 

■Ic- foodstuffs (lege; 
fruits and vegetables . The fruits of le 
as Pisuo {pea} , Cajamus {pigeon pea; , dicer (chick pea} ; lens 
at.i & Phase lus eicmsy beard vigna (cot. pes c * i. 
10 (lablae bean); Cassavaiia (sword bean) , Vicia 

vetch}; Pelusohkexi [maple peal; Arachis {peanut}; 
lucerne; soybeans as well as lima beans and., if 
other legumes una other Malvaceae fruits {0.9. , of the genus 
Gossipium, cotton) ; potato or yarns may foe considered as flour 
is sources within the scope of the invention. Especially 
preferred are peas and in particular soybeans. Tire particulate 
invention may also be a combination of the 
mentioned flours and/or agglomerates - A preferred 
particulate compound ...a a vheat based flour such as the 
to commercially available product Farigsi {(Paragel de Pie FI100, 
WestHove, France; . The vegetable floor of the invention has 
preferably been suspected to a steam treatment e.g. with dry 
superheated steam oath a tempt rate re of about 100 5 C to about 
IICO'C at nearly normal pressure to lor over pressure (e.g.., 
25 0,8 to 1,3 bar over j. 
tame in the superhea 
^ N ^ a „ , * <■ s 

superheated and unsaturated speam, which can be obtained m 
the convent a oral ear by superheating end removal of possible 
3D water condensate or by s^aiMon of steam from high pressure. 
The particulate component of the a ever, trior- it distinguished by 
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the steers _v - " te -g the vegetable 

to ~a ~a\d ~ - „„„ „ tt„s .-a ~ ; ' v X x 3 of 

using a sLes'fi treated particulate component is of course that 

that i-v. v ~ - „ v > the 

x " v x -i ~ the 




dissolves or becomes dispersed in the granulation process, hut 
keep their particulate characterise! cs . St ear. treatment of 
the particulate compound very e.g. cake place while using a 
cortical hopper that becomes wider toward the Oct tor . which is 
equipped with one or more ring nos'hes .tor steam lances for 

source., e ,g , through screw conveyors and evacuated through 
heated screw conveyors. 

The conventional granulating components 

The conventional qranuiat ing cooponenta as meat i.oned , 
- v. v, - i ^ , i " v. v. ie of 

-a_v , *~ * ~ - > is 

r -a ^ _ - i ') of 

construction where: s the conventional granulating components 

is " e " may- 
include but is. not limited to; 
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sranuiation e .< - c soiani e .aoxge db 

such as finely ground alkali .9ul.phar.fr , alkali carbonate and/or 
alkali chloride).. clays suck as kaolin < v- ~ 

5 English China Clay), beTv-onir.es, talcs, ssoiices, and/or 
silicates . 

b) Binders such as binders conventionally used In she field or 
granulation e.g. binders with a nigh melting point or no 

j o s'.elcmg point., at ail and of a non wary nature e.g. polyvinyl 
pyrrol idorn dex.tr.ins, polyvinyiaikohol , cellulose derivatives , 
for example hydroxypropyl cellulose, methyl cellulose or CMC, A 
suitable binder is a carbohydrate binder such as Giucidex 21D 
available freer Roquet te Praxes, France, 

c) Fiber materials such as riders conventionally used in the 
field of granulation, Pure or impure cellulose in fibrous fort, 
can .be sawdust, pure fibrous cellulose, cotton, or other forms 
of pure or impure fibrous cellulose. Also, filter aids based 

so on fibrous cellulose can be used. Several brands of cellulose 



f imum tioa> nor s , tee app; vet 

re length is 160 ; vu, the approximate osxivun fibr 

ym v ^.y „ „ _ t <- 3 

it is stated that CEPO SS/200 cellulose has a 

maximum fibre Xenqth of 150 gm, an approxrbmst 



Cellulose fibers with these dimensions are very well 
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the v ^ * " > - - hoc 

are Trade marks , A preferred fibrous cellulose is Arfcocei™ 

B-Cu\ ^ % '•i . - ~ - . c * EP 

30433 1 Bl and typical fibres may be made of po i ye thy 1 ene ,. 

, " vOv ~i o - - - C ' ^ " ' ^ 

poly (me oh) acrylic compounds , 

granulation. A liquid o < * is used :.o -d mixer 

granulation processes for enabling the build up or 
agglome ration of the conventional granulating component 
particles into granules. Tbe liquid agent is water and/or a 
waxy substance. The liquid agent, is always used m a liquid 

dispersed i.n the water or melted. By the terra "waxy substarsxs" 
as used herein is meant a substance which possesses all c£ she 
following * _ c 1) the melting point is between 30 

and -OibC, preferably between 40 and 60< ; C, 2) the substance is 
of a tough and net brittle nature, and 3) the substance 

during tbe format ion of the granules; the waxy substance stays 
as a constituent in tne finished granules, whereas the majority 
of N waxy 

substances are polygiycols, fatty alcohols, ethoxylated fatty 
alcohols wane- rr:;i ouiestet i higher fattg 

acids,, e .g. gl r stearat - - xx^ u and 
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fixture of water and waxy substance. When a mix vs.. 
and »u< bx~ mi * - - a " wax 

can r * - o ce - - - . ..a . ?. 

waxy substance, or first the waxy substance and the 
or ... ' '.n 



xer 9 illy most oi th- 

a esua: > he mixe:> grs 



or neutral sa-.eriai:o reaucing agents, antioxidants ana/o 
(„" *\r*- 'i »* s i^a.oo v > _ -a - - <=* ma- 

be used in conjunction wish other protective agents of th 
same, or diif arena categories. Examples of alkaline protect iv 
agents are alkali meaal silicates,- -carbonates or bicarbonate 



SO > <• -~ $'ot< 

ef meat 1 - " ~-* r a .9 t; 

thiosUifate. Also enzyme stabilisers may be borates, borax, 
formates, di •• and tricarboxylic acids and reversible enzyme 
inhibitors such as organic compounds wish sulfhydryi groups or 

30 ui>um\ . ^ f - c .i 
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IS 

of qranul acton . Cross! ink.uiG ■. y- may be en-yme-eompat ibla 

g\;rfact3rn:s eg e xyl .v ,11 t<nes wi 10 

to 80 ethoxy groups. 

s 

?urth»r sus sic gents t for i bias 

application or mediators for emeymes) and/" or solvents may be 
incorporated as convent .bona! granulating agents. 

is 

EnssysRes 

The enzyme in the context of the present invention may be 
any euayre or combination of different enzymes, vi benefits 
from being granulated in order to be app.liea.ele for a specific 
i : s use. Accordingly., when reference is made to "an enzyme" this 
will in general be understood to include combinations of one 
or mora enzymes - 

It is to be understood that enzyme variance -.produced, 
for example, by recombinant techniques) are included within 
to the ni< ... s 

* •• wo 

Si/00345 (Novo Hordisk} , EP S25 f 610 (Sclvay; and WO 94/02SI.8 

5 " f ' dm ers ye in 

: : .: , • .... \ * > - - ' ~ - " - V t 

a m " i f s the 

Interna tdonal Union of ibioecemistry end Molecular Biol cay. 

Accordingly the rupee of enzymes which cay apprcpr lately 

pxidoredactaeee -EC 1 u , transferases (EC 2 , - . •• , - } , 
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"e~r "n n o " - - - - 15 "*~ 

5 . - . - . -} and ligasss (EC S . - .--.--) . 

Preferred - ioredes sss h ncexc of the i: it ion 

are peroxidases ( EC 1.11.1}, Xaccases (EC 1.103,2; and 
glucose oxidases (EC 1.1.3.4}].. while preferred transferases 
are 1 => . ; " - ? ~ sun ? 

b? tra t ehyde or > ine (EC 

a) glyeosyltransferases (EC 2.4; ; 

d) transferases transferring alky! or aryl groups., other that 
methyl groups (EC 2.5); and 

e) transferases transferring nitrogeneoss groups (EC 2.6). 

A most preferred type of transferase in the context of 
the invention is a transport ard.nase (protein -glut amine y~ 
giutamyltransferass; EC 2.3.2.13} . 

Further examples of suitable transglutaminases are 
described in WO 96/06931 (Move Nordisk P/S} , 

Preferred hydrolases in the context of the invention axe: 

and S-phytases (EC 3.1.3.26); glycosidasas (EC 3.2, whist fall 
within a group denoted herein as "oarbohydrases" } , susn as a - 
amylases (EC 3.2.1.1); peptidases (EC ? . <; . also known as 
proteases} ; and other cartonyl hydrolases] . 
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Carbohydtases of relevance include ~ l:cl leaning (SC 
numbers in parentheses; ; 

iv a-anwiases (3.2.1.1;, fi- amylases (3.2.1.2), gluean i ; 4 -a. • 

cos.xdase s . ' , - - 

dexr. ranases ( 3 . 2 . 1 , 11 5 , chitiriasea; (3 . 2 . 1 . 14 } , 

polygalacturonases (3.2.1.15;,, lysncyrurs (3,2,1,17; , p- 
u> glucosidases (3.2.1.21) , a- galactosidases ; 3 , 2 1 . 22} , B- 
galaclosidases {3,2.1.23!, amy lo ■■ 1 , £ -glucosldases (3,2,1.33) , 

qlucosidases (3.2.1.3S), a -dextrin -sndo- 1, ^-a-Qiucosidases 
(3.2.1.41} , sucrose a- glucocidasen (3,2,1,48), glacan endo- 
IS 1 , 3 - a - g 1 u co $ i da s e s (3.2.1.59), glue en 1 , 4 -p-gli.seosidases 
y,l.,3y x ' \ -{> see 

(5.3.1.5} , 

20 - ~ v (EC 

1 . ~ , - , - } ^ O " s x I 

" J' ' _ _ „ v\ ( C Li^irV^V 

peptidase - - er.Iaae >sr.s 

Alcalase™, ^eutrase™.. Dura^yjti™, Savinass™, Pyrase™, 

25 Pancreatic Trypsin nOVO (PTK) , . Pro and Clear -Lane 1 " 

so (all ava id s " 1 

■-.her eoiar^ v - rer. eases include Maxiu a~e T ' 

Kaxaoa 1 " ; M , H 3 x 5 r s - s , Cy . nil ?a v. a f ec t ' ;Ni .a -a i l.e) 1 a 

i rcr T s rH ' " : - .v> ' 
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ipopr.^ ni" : I < u;e 3 >oia:-.n ' , Pala v r< 

Sovosyro™ 435 and Lecitase™ (all available t'ror. Move Norclisk 
a/s; , 

> Upas :lude Lursafast 1 

£ Pseiidorrionas Renoir;-; r: * .] lease trow. Gensncor Xn-:err;at uaaa'i 

Brocades / Genenccr Int. I no , ; and Bacillus sp. lipase trots 
Sc i /as t ! r:p ro« s 

Examples of conanerclally available carbohydrases include 
Alpha-Gal™, Sic-Feed™ Alpha, Bio-Feed™ Beta, "Bio-Feed™ Plus, 

Careravd™, Citrozym™, Denimax™, Dasyrae™', De:xtro:ppre T -A 

ungaapbl y * 3ama! i • 1 < ex 1 - ,r u,o ^ 

Maltogenase™, Pentosan™, Feet inex TM , Promoaynws**, Pulpzyme 1 *, 
Noaauyl ^ : TernucayA r; A AMG' :v; i Aray loglaeoaidase Move; ; 
Gaifcogenase™, Sweet ayoe™ -sad Aqaaryttt™ (all available fro^i 

,i ! < free 

a a ; s :pp :. Lee; 

The amount of enzyme to be incorporated in a granule of 
the the 
granulate- ea :nan> appl icar. ions , the enayo.e content will be 

of from about Co 5% to 50% by uetght of the en zynae- containing 
granule . 

When, for exaaapie,. a protease (peptidase) is incorporated 
in aranule t 
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be in :-h- t<- of 1-20 KNPU/g . This unit - rroreaa 

{KKPU/g} . Trie activity is determined relatively te an enrcm 
standard of known activity i.n KKPU/g, The emr/me standard 1 
standardiasd by measuring for a given amount of. eneyme t:h 
formation, rate ( /need. / rrd nut e ; of free ammo groups liberate 
from o v s v c- tta 

linear development of absorhance at 42 0 no of the s imul taneou 
reaction nei.v/een the formed free amine- groups and added 2,4,6 
tri ■•nitrc-bencene-sul tonic acid (TNBS; - The digestion of DM 
and the color reaction is carried oca. at 5dbC in a pH 8. 
boric acid buffer wind a 9 cue. reaction time followed by a. 
nun. measuring time. A folder A? 220/1 is available ape 
request to Hove Nordiak 2/ id Denmark, which folder is hereb 
included by reference. 

Likewise, in the ease of, for ex.ampie, ouanc/iaase., a 
!/g Kill tvpicc - - i 

determined relatively no an enzyme standard of known acaivii 
in 1 ™ ... : < * to 
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ensyfte is dissolved or dispersed as e and/or 

amorphous protein in an aqueous liquid in the form of an 
> s t t rs e f i in 

S che lorn-- of a fermentation broth. The water in r.he liquid may 
be used as a liquid agent for the granulation process (sup.ra) . 

The mixer granulation pros as a: 

mixing granulation process, such as described in US 4, 106,991 
e.g. Example L wherein conventional granulation components as 
a dry solid composition is brought in contact: with a 
conventional liquid agent and mixed in a conventional 
.1.5 r-sru >.•; ,.xe.; esc? sen ,rr; the ^xt-ant cl ^ quid 

dry solid composition or it nay be contained in the liquid in 
a dissolved torn; or dispersed in the liquid as crystalline 
to sod * i ; parti Such gran the 

art known tug. as the so-called T- granules such as described 
in US 4 , lit , S91 . The invention is distinguished by including 

The particulate component of the invent:! on nay he added 

2 5 f ! tO 

a dry solid cooposi t. ion or the conventional granulati.no 
w j „ N v. "x-> r 

of the liquid and the other conventional granulating agents, 
but before granules have begun to build up (i.e. the 

SO ' 'UC >0„v 

and other conventional a cooponents is in the tors 



wo mmi79 



protective coating, a.g. - convent toothcds „ a fluid 

bed dryer. Drying and coating of tne enzyme conr.aini.09 granule 

may \ < * ' > * as 

in it iuid -bred a £0 fluidisi 



at: a.i . . Mixing in clue Process' f:vr.;et ri es,. pp. 54-?'? (ISBN 0- 

Accordingly u.he iovento.cn encompasses a process for toe 
rnsnu fact ore of an cnayroa containing rcisosr granule con-prising 
the seeps of; 

adding less than 75 of 100 parts of a particulate 
component having an. mean sire of more than 40 /on in its 

c <a v. -at - s - ' no fern; a asyo containing g 
b} drying the gr entiles and 
c) optionally coating the granules 

Conventional coating osthods may be used to apply the 

references stated in the previous section behove; . 

The coating may preferably be applied by conventional 
methods in a oixer by mixing the uncoated granule with trie 

Oreo c e £ th 

invention the coating is applied in a fluid bod process 

a) i lad :onta inf s 

o- - ac; c 
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liquid medius'i as a solid coating layer on the core material 
and , 

.;. } ^ \n " ^ \ - — — s i * \> the 

coated granule. 

Coatings 

The mixer granules obtained by the process of. the 
invention may optionally, but preferably be coated with one or 
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raomgonent s ! ! )£ ir; t at in tea uns re oxi ; 3 

such the 
like . 

-? ' < cry .1" 11 am r <- - ^ - , -o - v - 

rl k a 1 1 n e o »utra % ?ducing agents tioxida 

and/or salts of first transition series metal ions. Each, of 

these may be used in conjunction with other protective agents 

actively neutralizing e.g. oxidants. Examples of reducing 

_ <■ or 

thiosulfate , while examples of antioxidants are msthion.;. ae f 
butyl a tec hydroxy toluene { BKT } or batylated hydroxyanisoi 
BKA * prs > - > v of t .rates, e.g 

e.g. 10-20%. 

The oo.it rag should encapsulate the ansyms containing 
granule by lording a substantially continuous homogenous 
layer. 

The coating may perform any of a camber of functions in 

Thus, for example, a coating may achieve one or mora of the 
following effects: 

;i) further redaction of the dust- formation tendency of an 
enzyme granule; 

(xi) f arther protection or. eacyme is ■ in the enzyme granule 
^ t~ v " < . o - 

rt.es ?ani p x 



WOO!/04r?5> 



s „ 1 " the 

granule into a liquid medium (such as an aqueous medium; ; 
(iv) provide a - enryoe granu 



>wi g 

pigments, lubricants {such as surfactants or antistatic 

Plasticisers useful in coating layers in -he context of 
1.0 the present, invent.- on include, for eraitple: poi.yols such as 
sugars, sugar alcohols, or polyethylene glycols •' PEGs ; having 
a molecular weight less then 1000; urea, phthalaue esters sues 
as dihutyl or dimethyl phth.al.ats; and water. 

Suitable pigments include, but are not limited to, finely 
is divided whi tenors, such as titanium dioxide or kaolin, 
coloured pigments, water soluble colorants, as well as 
combinations of one or more pigments and water soluble 
colorants . 

20 refers to any agent which reduces surface friction.., lubricates 
the surface of the granule, decreases tendency to .build-up of 
static electricity, and/or reduces friability of the granules, 
subrmiasts . > - ~ rul'.ued >. ti => : ? - murcv i;s dee 

coating process, by reducing the tackiness of tenders in the 
Thus, lubricants can serve as anti -aggiomerat ion 



f suitable s ai 

(FEGs; and ethoxylat.ee fatty alcohols. 

in a preferred eenooimerU of the invention the granule of 
the invention is coated with a protective coating having a 
high constant humidity such ai; described in the Danish patent. 
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was . { " -s. and 

which, is hereby incorporated fay reference. 

a finished grannie whether it is coated or not may he 
i i o a 1 < ^ -n. . - < 

a mean size of less than - 9 G , when the grannie is free of 
cellulose fibres and less than 480 am when the granule 
contains cellulose fibres, 

comprising at least two particles of a particulate component: 
having a mean sire of at leas" 40 at preferably wherein the 
near diameter of the particulate component in ire longest 
dimension is lees than half the rear diameter of the finished 
granule in its longest diameter. 



Applications of the ens yaws containing granule 

The enryme containing mixer granule according to the 
invention is useful where ever ensveaee are to be stored alone 
or to be incorporated in another dry product ,. and an improved 
enzyme stability is needed to enable good storage and/or 
prooesaafcility properties of the enayme in the granule. The 

bleach {e.g. perborates or pe.rcarbonat.es; or other reactive 
oomponents.. which in case of contact with the enzyme .is able 
of inacti'vat iny the ensyme. Thus the invention provides a 
or re a; £ the i tic The 



cellulose containing iabrie such as textile of cotton or other 
fab.; v ) by ; on aor..iu , biee it so 
a . o.egy: pos.Or.ie ~ „ N the 

ranule of the invention. Other processes 
£ t r e a toe i i : t ex iui.1 s < c f a b r i 

therein the granule of the invention is applicable are 
oes icioq „ .. _ i „: sr. * icxoq r s , rati and ve t a 



as celluloses} , hlea.chi.no and/or coloring of textile 
.using oxidoreduccase enzymes} . 

e to process or the invention enabling improved 
ol of granule sisve. low else granule, e.g. having an seen 
site between 100 -400 iisn, may foe obtained directly froo the 
mixer granulation process with reduced need, for screening and 
15 d gra 5 ic process of u i 



uses. Low sice granules are particularly users 
ceo as a coral teed/ fodder compositions or bakir. 
flour compositions in which the granule will nave an got 
20 mixability. 

Especially for incorporation of enzyme granules in bakir 
flour compositions, which usually are very fine powders tf 
sice of an. enxyme grannie is important 
nature of the granule wili indeed profce 

25 pel let i ting process in the production 

Accordingly the invention provides a fees composition 
- N ' v - - ~ - - - 

-omposir ic loopri;- p s ; t /est ic - a 

■method of preps r. hog a ha here dough comprising the seep of 

to contacting the bakers flour cQmposition comprising the ore gov 



3© the protect 
e enzyme sarin 
i.oal reed/ food 
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Further j useful for 

reduced si2& ta ox stabil 1 x 1 I gent 

:cordingly in $ t £J 

encompasses a liquid detergent compos! tier, comprising the 
ce" - v. > * >•> i " N " 10% 

water, more preferably less thar 5%, most prsferatby less than 
1% al percentages by weight. 

For use in detergents the most common enzymes are 
otease as< > < eel ai . and 

onidoreductases , For use in baking compositions the most 
common ensymes are amyicglucosidasas {glucoamylases, glucan 

< ; j ^ frt : - c ^ o a 

maltocjenic amylases,- glucose oxidases, proteases, 
pentcsanases . For use in feed compositions the most common 
.ensymes are bacterial a -amylases, proteases, xyianases, 
phytases. while for use in textile treatment applications the 
most common era-cymes are roll el a sec , o-amyiases . 



Datargen t di sc 1 osuite 

enzyme containing granule of the invention, and a surfactant, 
Additionally f it. may optionally comprise a builder, another 
enzyme, a suds suppressor, a softening agent, a dye -transfer 
v vibi in a-- it re ether c - , N - n s convent ; lall us t in 

i;r\u _ - t nor- 



The detergent, compos it ion according to the invent, ion can 
be in bars or t i ' terras or in liquid forte, The ph 
f d in aqusous t. r a t i c r 

U ill t N it 5 

An ensyme contained in the granule of the invention 
incorporated in the detergent composit ion, is normally 
inoorporatud in the detergent composition at a ieve.l from 
0,00001% to 2% or enzyme protein by weight of the composition, 
preferably at a level from 0.0001% to 1% of enzyme protein by 
weight of the composition, more preferably at a level trot: 
> > ' 5 i prot* by weight, of ; 

even more preferably at. a level from 0,01% to 0.2% of enzyme 
protein by weight of the composition. 

The surfactant system may coop nee nonionic, anionic, 
eationic.. aophoiytic, and/or zwitterionic surfactants. The 
surfactant system preferably consists of anionic surfactant or 
a comb top; :.:.:n of anionic and nonionic surfactant, e,g. 50-100 
% of anionic surfactant ami 0-00 % nonionic. The laundry 

cwitterionic, and semi -polar surfactants, as well as the 
nonionic and/or anionic surfactants other than those already 
described herein . 

The surfactant is typically present, at a level from 0,1% 
to 60% by weight. Some examples of surfactants are described 
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straight chain or br 
present .In an amount 



mole of aik 
The surfac 



and secondary aliphatic alcohols 



n proch: 
at 1 tc 



contains from about S Ui about 22 earner: atoms. 

euro her . the neuronic sur fact ana re 
polyethylene oxide condensaiss of. alkyl phenols., 
products of primary and aecondary aliphatic alcoh 
about 1 to about 2 5 moles of ethy 
alkylpoiysaccharides, and next urea hereof- Most 
CS-CX4 alkyl phenol ethoxyiates having from 3 
arouns and CS-Clfc alcohol echo;<:yla"es ipraferaf 



aierreo are 
15 ethoxy 



b) Anionic surfactants; 

Suitable anionic surfac tan* 
surfactants which are nacer so 
formula RCSQ3M wherein R prefers 



potassium, lithium} , or 



include salts (including,, for 
ena-rpie, sodium, potassium, ammonium, and substituted ammonium 
sua trie ha 

CP-C22 primary or secondary alkaneeul f ounces .. C6-C24 
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sulfor-at ft pyrc-ly'Ksd j - ? aika 

Alkylbencene jali. ^ are suitable, especially linear 

(straight -chain) alkyl benzene sulfonates (LAS 5 therein the 
alkyl group preferably contains Iron • 0 to 18 carbon atoms. 
The iauridry c&tsrge „ - 3 m 

about. 1% co about 40%, preferably from about. 3% to about 20% 
by weight of such anionic ear fact an r.s . 

Bu i 1 her system 

The compositions according to the present invention may 
further comprise a builder system. Any conventional hniider 
eye t em is suitable for use herein including alaminosil icate 
mat ci. s, si 5 and fact y acids 

materials sueh as ethyienedianine tetraacetate ( BDT.e ;■ , metal 
ion sequestrants such as aminopolyphosphonates . Phosphate 
builders can also be used herein. 

Suitable builders can be an inorgaaic ion exchange naterisl, 
commonly an inorganic hydra ted alucinosilicate oeta- , core 
particularly a hydrates synthetic seel. its such as hydra ted 
reolite A, X, B , HS or MAP. 



be a percarboxyiic acid. The > - size of a bleaching 

agent may foe 4 00-800 microns. When present, oxygen bleaching 
compounds will typically he present at levels of fron> about li- 
fe's about: 25%. 

"> /d : - ; - ::t t - us ?d in 

HOSS > trioeth - u:oioxybetesene -s ixs ata N h 

or peneaacecylqluccee ;PA:G}. 

The halogen bleach may be, e . a a hypohado.te bleaching 
egeruu for example, tr ichioro-isoeyarrar ic acid and the sadisms 
and potassium sale:, of diohloroisoeyanarates and N-ohloro and 
ti brace alkeae e Soon nmtenals ere normally 

3p 1 5 =41 ^ i v. Z < Z i 5 im i i 

Granular detnargenr compositions? according to the present 
invention can also be in "ooopact f cram f i.e.. they may have a 
relatively higher density than conventional granular 
detergents, i.e. form 550 to 950 g/1 . 

\ c be 




suitable for use in the pretreatment of stained fabrics, rinse 
idded fabric softs s to use 

in gene > * re curl pa ration: and 

dishwashing opera i: ions . 

More specifically, the ensgc; containing granules of the 
invent ion ma : a rpcrs . L x I re " am anit.ion 



The present invention is further illustrated by tee 
working examples described below,, which are represent as.i ve and 
no t 1 - " - ' ^ i>;i: 

capable of. selecting other enr/ses and particulate additives 
or methods on the basis of the teaching herein. 

Is 

i' ! r:hthbddd::h : - ■ :;; v.lbd hthchind:}: ecrp- -.p :£L; e- ; h.hdti::d'' v 

In a SO litre Lodige mixer 14-1 hg of a powder 
comoosition prepared from the following; 

2.25 kg pre gelatinized wheat flour (Farxgel de Bl.e sUGQ, 
West Hove, Prance} 

0-3 kg of carbohydrate binder hllacidex 2 ID, Roquet ce Frsrss) 
0.6 kg of kaolin (Spec white™, English China Clay; and 
8.55 kg of finely ground sodium sulfate 



dried as described in Example 1 in US 4, 106, ,991, 

ie c uranulat.e % a a* < 

distribution of the granules. 

EXAMPLE 2: 



... .,. 
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4*5 kg pre gelatinized wheau flour (Farigel de Bie Fill 
WestHove, France) 

0,3 kg of carbohydrate binder CFiacidax 2 1 La Roquet te Freres) 
0.6 m of kaolin ;speswroo.e T? \, English China Clay) and 



carbohydrate binder (Giucidex 21) and granalated and fluid be 
dried as described in Fzocpla i in US 4,1000 301. 

> * 
distribution of the granules. 



yraca;a:a: . aa ;.a. ypgygl.u a coorr- opra? y ; o ae . na:::;- iaa^ar^ Fi-raga .. 

i 5C litre Lodi a x-ea ; <g 
coTsspos i to on arena red f > - ' ha „ oi I : . n , 
1.6 kg or fibrous cellulose (Arfoocel™ BFC200) .. 

iP75 kg pre gelatinised wheal, flour PFarige'l de Bie F1IO0 
bear Hove ) 

0.9 kg t s «. P r e r e 

0.6 kg of kaolin. . r a F; o» China CI a y and 

4 .05 ' - - C " ^ 
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EXAMPLE 4; 

' i a e \ - - ko - |\> v 

1.3 kg of fibrous cellulose (ArboceI' iv: BFC2 CO), 

10,8 kg pre gelatinized wheat flour (Farigel de Bie F1100, 
We st He ve 

0,9 kg of carbohydrate binder (Qiucidex 2 ID.. Rogue tte Freread 
0.0 kg of kaolin iSpeewhite™, Feglish Chine Clay; sod 

, i; <; ' C~ "5 < < 

dried as described in Example 1 in d'S 4,106-,. 991. 

The dry granulate war sieved r o examine the 
distribution of the granules. 



E.S 1-4: P&rtrcle Sise Distribution 
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particulate component 
cor; , > sf. est 1 y drops 7 x , 
increased level of Farigei . 

EXAMPLES 5~?t 

; i * - ord t« reprod 

a 50 lc.tr& Lbdige mixer 14.1 Kg of a powder 
composition prepared free the following; 
1.8 kg of fibroins cellulose (Arboeel ! ' M BFC2 0 0 } , 

4,5 kg pre gelatinized wheat flour (Farigel de 31e F11G0, 
wa-r: Hove) 

0.6 kg of kaolin ( Speech i to - M , English China Clay) and 
6,3 kg of finely ground sodium sulfate 

were sprayed with a mixture of 3,0 kg of water and 0.9 kg of 
carbohydrate binder {Ckiucidex. 21} and granolated and fluid bed 
iried u dos< be; n Bxaopl - in US - 106 991 

t - N N v\ s . o size 

stri; yx t: c ;n u s 



ceo. with arcs increasing amount, or. 
tarigei ch ;aa particle siss 
^ app. 4 00 urn to app. 2 00 urn with 



EXAMPLE Si 



wo mmm 
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12,0 kg pre gelatinized wheat flour {Farigei da Bis FtlOO, 
West Hove 5 

2.4 kg of carbohydrate cinder ;GU;oide 2ID, Roquetae Freres 
1.6 kg of kaolin (Speswhite™, English China Clay; and 
s I s v - N o . ~ ~ * 

t s ' > -j or 

„ i * s -< "'it bad 

dried as described ia Example 1 in US 4,106,921. 
10 siae 
dial? i ■, n ci the gv 1 u . >s 



EXAMPLES 5-8; Particle Siae Distribution 
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> 125 M « 
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emphasizing the effect of the particulate component . 
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? area r a don o f s t aadar d jdn; i^as^|^a ndj^te 

In a 50 litre Ld&ige mixer 14,4 kg of a powder 
composition prepared from the following; 
1.8 kg of fibrous cellulose (Arbooel™ BFC2 00} , 
0.9 < - t err - k , >v ~r< - s : -a 

0.6 >f kac Spas ^ vl, , 

li.l kg of finely ground sodium sulfate 

were j r\ ! > i * ' - * : * - "* 

^ N _ t csf 

-rarer and 0 . 3 kg of -"or.; steer ' i ; ,. N r and grant sted snd find 
bed dried as described .in Example 1 in US 4,106,931. 

The dry granulate was sieved to erarcdne the size 
distribution of the granules, 

EXAMPLE 10; 

Preparat:; ^„.j :: i,shY r :i ' : A ' ;LFirt J - : ' : " ••"ionr^r:; rr:l"; ':nd:.:v^g:r :.o-:l 
In a SO litre Lddige tenter 14.4 kg of a powder 
: i c < > Ic i _ 

\ „ „ o,. , - r!rr.n bl'C* 

4.5 kg pre gelatinised wheat flour (Farigei de Ble F1I00, 
PestHove) 

0,9 kg or carbohydrate binder (Gluo.lden 2ID, Roquet te Preres; 
0,6 kg of kaolin • Spes^Uite™, English China Clay? and 
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The dry grand at:e was s:.-ee •; si exaui :vi the sue 
distribution of the granules. 

EXAMPLE lit 

Preparation of £?;:rhhlr?o* Md'udtd u-£diddl.d Pd " ^ L „ v* 

parcf oaj ; ^ Ma grits 

in ; ~ ^ lit.s Lddige 4,5 ;g d j * o - s 

composition prepared fron the o 

0.3 kg of fibrous cellulose (ArOoeel™ BFC2 00) 
7 . 1 \ ■ 

wheats Kavneooei lores A/S, Denmark} 

0 . 3 ,t l ^ C ^ V N N «0 ^ * 

0,3 kg of kaolin (upeswhite™, English China Clay; and 

were sprayed with a oi.xto.re of 0,71 kg of phytase concentrate 
(Novo Pordisk A/Si Deurrarh) with 23% wt , dry curat ex., 1.80 kg of 
water, and 0.3 kg of corn steep liquor and granulated and fluid 
bed dried as described in Huanple 1 in US 4PP06,&3i, 

The dry granulate was reeved to enaoine the aire 

L - cU bation 
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Marina grits ss ig < ? z and 

results in a product suitable application in the animal toed 
r> industry. Further addition of Manna grits provides a narrow 
particle sise distribution which is desirable. 



EXAMPLE 12 i 

: :•: a ra t ion or tcsvaoy : [an an; v 1 a s e] g r guyy 1 a r. a comprising 
;.o para i cut a ye Payyy uy 1 

In v x K 

^ 3 ' % r 

1,8 kg of fibrous cellulose (Axbocal™ BFC200) ; 

3.0 kg pre gala". ini;:ed wheat; flour FFarigel de Bia PI 100, 

1,3 5 kg • . carbohydaate binder (Glacidax 2 ID, Roquet t a Freres) 
0,6 kg of kaolin (Speswhi-s T -b English China Clay? and 

wars sprayed with a 7.5 kg of dGuanyl idovo For si ak his. 
;u) Denmark aoncentri . 2va o; :k . - and ; anaiated and 

fluid bad dried as described in „x »o I in US <b 106,991. 

The dry granulate was sieved to exaeine che si.oe 
do s; ribntion it aha . 



EXAMPLE 13; 

" " ' ^^JL " ~ "~ - 1 ^ 

In a 50 litre Locn.se mixer 12 . 75 kg of .: powder 
composition prepared iron the following; 
1.3 kg of fibrous oellulose (Arbocei™ BFC2 00 } ,. 

4.5 kg pre gelatinized wreat floor (Fungal de Ekie FI100 , 

1.35 kg o o N N 1 > loquette Freres 

0.8 kg cf s % lioa Clay 

4.5 kg of finely ground sodium sulfate 

were sprayed with a 7,5 kg of Novaxayl (Novo For:.: irk k/kk 

fluid bed dried as described in Example l in US 4,106,391. 

The dry granulate war sieved to ezamine the sire 
distr.lbut. ion of the granules - 

EXAMPLES 12-13? Particle Size Distribution. 
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The results show that the audit i or of particulate Farrgel 
resorts in a particle sire distribution of the granules which 
is suitable for application to .bakers flour. 
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C%>hXUB 

1 . ' " " v >. _ - f „. < v 

granulation granule oeopr :. e :.r:g the step of adding a 
particulate coeponera; cc trie :r.:xer granulation process.. 
5 wherein the particulate component e •> r r less i hex: 75 

par - x 1 t.: erases graced >:;:) ;hs c £ the 

. u v - t oi core the < - in 

its longest dimension. 

ic 2, The process of dais 1, wherein 80% w/w of partieles of the 
particulate component have a rear sices within pins or sinus 
40% or the mean sise of the particles. 

S , s " 1 1 - -h. » *• 2.5 

liie ; i v, i . ere.U e part r.e c rtp T - 

is an inorganic compound selected from salts, minerals, clays 
and ecxturss thereof. 

SO 

alkal i- and ea s j 1 1 

chloride and carbonate . 

tt 6h The process of claim 4 wherein the mineral is selected from 
talcs., zeolites, and silicates. 

7h The process of claio 4 wherein the clay is selected from 
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9.1 c - < „ e "t 

is a vegetable flour. 



11. The process of claim 10, wherein the cereal grain is 
selected from wheat, rye, barley, oats, rice, maise or 
sorghum, preferable wheat. 

12. The process of claims 8-11, wherein the organic flour has 
been treated i !>•<■ u < c t 

13. The process of any preceding claim, wherein the graxtuls 
further contains one or more granulating agents selected frets 
fiber materials, binders,. fillers, liquid agents, ensyme 
stabilisers s repaint tor agents., cross! inking agents, mediators 
and/ or sei vents . 



S> j t ' 2 , tt 

:.>,-.-..-,. hydrolases , EC 3,-..-..-, lyases, 

isomerases, tC . . - i h.c.-.:K. .> s 1 - . - . 



15. Tee rrctarss ;h any j * ' t . nr.. wearer r 

cc- t N > t ~ - 



I*CT..'0K88/OO36$ 



step of coating the granule. 

17, Granules obtainable from the process of claims 1-16. 

IS. Granules of clam- 1?, wherein the SPMJ value of the 
granules is less than about 2.5. 

19. Granules of claim I? having a moan siss below 430 inn. 

10 

20.. A composition comprising she granules of claims 17-19. 

21. The composition of claim 20 f character.; tea by being a 

< - osil ei cou:r:ssij .i 

is 

22, The detergent composition of claim 21 selected from dry 
, jnpv s , m -v- r x ' -mrm- ^ * _ < *- 

less than 10 % w/w of water. 

.20 23. The composition of claim 20, characterised by being a feed 
composition. 

24, The composition of claim 20, characterised by being a 
bakers flour composition. 

the object to be treated with an aqueous solution of the 
c omp o s i t .1 o u c f c 1 a i m 2 0 , 
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method wherein the eomposit 3. on is « detergent composition and 
he o b -el - -: sing f 

x, ie method t rm 2 x c? aesizisic 

method and the object is a cellulose containing fabric, 

28. The method ot cia 25,. char act sriasd by being a bleaching 
or m e cbje sac u 

10 facto t . 

29. A method of preparing a dough comprising the step of 
contacting the bakers floor composition of claim 24 with an 
aqueous liquid. 



mora than 4 0 po in its longest dimension 

20 31. The granule of claim Kg wherein the mean aire of the 
particulate component in its iongeat dimension is less then 
half the mean sice of the finished granule m its longest 
diameter. 

2t v the 
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